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Rapid progress in geoinformation science, broadly understood as a variety of geospatial techniques and their research applications, is associated with increasing demand for spatial data. This does not only concern growing needs for new types of spatial information to be processed and interpreted, but also puts an emphasis on high spatial resolution and considerable sampling frequency. Traditional terrestrial techniques for collecting data in geodesy and cartography, although accurate and well-established, cannot serve the purpose of repetitive acquisition of high resolution data covering large areas. Frequent sampling, however, remains a fundamental feature of environmental monitoring projects. Given this context, geoinformation science has intrinsically been employing data and methods offered by satellite or aerial remote sensing and photogrammetry. Associated with this is a fundamental role of satellite technologies which either directly (satellite remote sensing) or indirectly (satellite navigation of various manned or unmanned aerial vehicles for remote sensing or photogrammetry) provide solutions for production of modern spatial data.
Geophysics does not only offer fundamentals for satellite and space geodetic techniques which are used to produce data which are routinely processed by various research teams working in geoinformation science, but also can adopt such data and the dedicated geospatial methods for carrying out geophysical analyses. The objective of this special issue of Pure and Applied Geophysics on ''Satellite Technologies in Geoinformation Science'' is to bring together satellite technologies and their science applications performed with geoinformation tools, and such a combination is offered in a context of geophysical knowledge or potentials for geophysics itself.
The aforementioned multidisciplinary theme became a topic of the 21st Cartographic School on ''Satellite technologies in GIS and cartography'' held on 28-30 March 2012 in Wrocław, Poland. Since 2012 the scope of this regular meeting of cartographers has been shifted towards a new concept of presenting how geoinformation methods can serve as tools for solving fundamental research problems in Earth sciences. The review and research papers published in this special issue of Pure and Applied Geophysics relate to the selected presentations given at the 21st Cartographic School.
Two papers focus on applications of satellite technologies in geodynamics. Bosy (this issue) offers a general review paper on the contribution of satellite and space geodetic techniques to build the global International Terrestrial Reference System (ITRS) and the regional and national European Terrestrial Reference System 89 (ETRS89). Bogusz et al. (this issue) present a comparative analysis of numerous interpolation methods which aims to find an optimal solution for deriving velocity fields of plate movements in Poland, based on data from permanent reference stations.
Four papers report scientific results on applications of satellite and airborne technologies in geomorphology. In their paper, Kasprzak and Traczyk (this issue) show a combination of light detection and ranging (LiDAR) and two-dimensional electrical resistivity tomography (ERT) to infer landform characteristics, in particular to reconstruct buried terrain morphology in the city of Wrocław, Poland. Szostak et al. (this issue) use airborne laser scanning (ALS) in combination with orthophoto images in order to evaluate changes of land use and quantify forest succession in the experimental area of Milicz District, SW Poland. Drzewiecki et al. (this issue) present the application of high-resolution RapidEye satellite images and the object-based image analysis (OBIA) to diagnose areas which are vulnerable to soil erosion, and the analysis covers a relatively big area of Małopolska Voivodeship in Poland. Kolecka and Kozak (this issue) focus on the global shuttle radar topography mission (SRTM) data, namely SRTM C-band and SRTM X-band digital elevation models (DEMs), and--compared with high-resolution DEMs for the Polish Tatra Mountains--provide objective and quantitative assessment of these SRTM products in the high mountains.
There are three research articles on applications of satellite and airborne technologies in meteorology and climatology. Walawender et al. (this issue) propose an approach to calculate land surface temperature (LST) using the images acquired by Landsat-7, Enhanced Thematic Mapper Plus (ETM?), and the investigation is carried out for the urban environment, i.e., the city of Kraków, Poland. Jancewicz (this issue) shows the application of Corine land cover (CLC) data to provide estimates of terrain roughness, which--along with DEMs, also based on satellite observations--is subsequently used for modelling wind fields over the mountains. Windrelated problems are also considered in the paper by Suder and Szymanowski (this issue) who present that LiDAR data can be used in the process of calculating terrain roughness, and the presented approach--based on computation of aerodynamical properties of the city--helps to determine ventilation channels in urban environments, as shown for the city of Wrocław, Poland.
Two research papers present applications of satellite technologies in hydrology and limnology. Dimitriou et al. (this issue) investigate groundwater pollution and water quality and show that Landsat normalized difference vegetation index (NDVI) data combined with field monitoring are suitable for pollution risk mapping, and their case study focuses on the Evros River, having contributing areas in Bulgaria, Turkey and Greece. The aim of the paper by Popielarczyk and Templin (this issue) is to acquire very accurate bottom topography of the Hańcza Lake, Poland, having integrated satellite observations based on the global navigation satellite system (GNSS) with the hydroacoustic measurements.
Not only inland waters but also oceans may be surveyed and researched with the help of satellites, and, hence, two papers are dedicated to applications of satellite technologies in oceanography. In his review paper, Priede (this issue) exemplifies a role of remote sensing in biogeography, and provides an historical review of various techniques to collect information on selected characteristics of the oceans. Satellite altimetry remains one of the techniques which are used for producing global bathymetry grids, and such data may serve as valuable inputs for modelling numerous depth-related phenomena in marine environments, as shown by Wieczorek et al.
(this issue) who targeted at the spatial distribution of biomass in the ocean.
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